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ABSTRACT 
Background and Objectives:  Chronic kidney disease (CKD) and renal failure (RF) are recognised as 
significant problems for almost of the last 2 centuries. It is more common in adults than in children. The 
objective of this study is to determine nutritional status, extant of inflammation and the correlation of 
CRP an Albumin in chronic kidney disease children. 

Methods:  In this cross sectional study a total of 78 patients were included out of which 59 (75.6%) were 
males and 19 (24.4%) were females, with a male to female ratio of 3:1. The average age was 11.8 years 
with a standard deviation of ± 3.06 years. 

Results:  Serum CRP levels were high in majority of patients with a mean value of about 21.77 mg/L 
with a standard deviation of ± 16.44. Serum albumin levels in these patients were found below the 
normal range giving a mean value of 3.06 g/dl with a standard deviation of ± 1.07. 

Conclusion:  In chronic kidney disease CRP and albumin are very closely related to each other, as the 
level of CRP increased the albumin goes on decreasing due to inflammation and decreased synthesis by 
liver. Low levels of albumin are a marker of poor nutritional status in these children. 
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INTRODUCTION 
Chronic kidney disease (CKD) and renal failure (RF) 
are familiar as most of the problems for almost of the 
previous 2 centuries. Chronic kidney disease has emer-
ged as a grave public health trouble. Scientific and te-
chnological improvements throughout the second half 
of the 20th century provided renal replacement the-
rapy as a life-sustaining choice for the many individu-
als who otherwise may have died. The collision of these 
medical advancements has been notable. 
 Chronic kidney disease is characterized by an irre-
parable worsening of renal function that slowly leads 
to end-stage renal disease (ESRD). A set of diverse pa-
thophysiological processes related with atypical kidney 
occupation and progressive turn down in glomerular 
filtration rate categorised by kidney hurt or glomerular 
filtration rate (GFR) <60mL/min/1.73m2 for 3 months 
or more with remaining glomerular filtration rate 
(GFR) less than 30%, irrespective of the primary 
cause. 
 There are noticeable variations in the commonness 
and prevalence of CKD in the pediatric people cross-
ways the countries. Just about 80% of RRT (renal re-
placement therapy) patients globally subsist in Europe, 
Japan or North America, where all children with ESRD 
have way in to RRT. In the UK, the occurrence and the 
numbers of RRT in children from the south Asian pop-

ulation in 2008 were 2.5 and 1.5 times larger than that 
of the white population aged 0–15 years.1 In a study 
from India, the incidence of CKD was resolute 5.3% 
among all children below 16 year of age.2 
 The principal causes of chronic kidney disease 
(CKD) in children comprise the following: disruptive 
uropathy, or dysplastic kidneys, reflux nephropathy, 
focal segmental glomerulosclerosis as a alternative of 
childhood nephritic syndrome polycystic kidney dise-
ase, autosomal-recessive and autosomal-dominant va-
rieties. The diagnosis of chronic kidney disease depend 
on definite lab tests, these might be included: 
Blood Tests:  Blood tests include blood cell counts, 
electrolyte levels, and renal function tests. 
Urine tests, Chest X-ray: A diagnostic test that uses 
unseen electromagnetic energy beams to build images 
of inner tissues, bones, and organs against film. 
Renal Ultrasound (Also Called Sonography):  A 
noninvasive test in which a transducer is approved 
over the kidney giving sound waves that spring back 
off the kidney. This sends a depiction of the organ on a 
record screen. This test is used to establish the size and 
shape of the kidney, and to discover a mass, kidney 
calclui, cyst, or other obstacle or abnormalities. 
Renal Biopsy:  This method involves the exclusion of 
tissue samples (with a spine or during surgery) from 
the body for assessment under a microscope. 
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 Certain immunological tests might help to make 
sure the level of inflammation including a variety of cy-
tokine levels and acute phase proteins, of which c-reac-
tive protein is very central and sensitive. C-reactive 
protein similar to other cytokines also raised in CKD or 
dialysis patients. The clear-cut cause of inflammation 
in CKD patients is not clear.3 C-reactive protein is not-
ably high in CKD patients due to inflammation and 
due to use of catheterization. The harshness of inflam-
mation can be expected by the serum concentration of 
CRP.4 
 CRP is also supportive in prognostication and in 
monitoring treatment in CKD patients, it rose in these 
patients because CKD is an inflammatory process and 
pro-inflammatory cytokines are responsible for its in-
creased synthesis. The raised serum levels of CRP rev-
eal the activity of cytokine-mediated (the main cytoki-
nes for its production are IL-1, IL-6 and TNF which are 
proinflammatory and cause an increase in APRs) acute 
phase course and are approximately proportional to 
the degree of tissue damage.5 
 In addition, significant evidence has mounted up 
over several years that malnutrition is related with car-
diac co-morbidity, inflammation and deprived endu-
rance in chronic kidney disease patients. Clinical eva-
luation of malnutrition is mainly commonly done by 
biochemical markers.6 Serum albumin is an eminent 
marker of diet in chronic kidney disease children. Low 
serum albumin levels possibly will reproduce poor nut-
rition. Occurrence of an inflammatory response, old 
age and extent of hydration could also grounds hypoal-
buminemia.7 
 There is a considerable association between serum 
albumin and CRP levels in CKD children, as CRP levels 
boost up there is a reduction in serum albumin, the 
reason for this is that as the pro-inflammatory cytoki-
nes such as IL-1, IL-6 and TNFα cause an increase in 
positive APRs in liver they also cause reduction in syn-
thesis of albumin and other negative APRs.8 CRP and 
albumin are together acute phase reactants, of which 
CRP is positive APR (acute phase reactant) while albu-
min is negative APR. So when the level of one is incre-
asing in inflammation such as CKD the other goes on 
decreasing and vice versa.9 
 
Operational Definition 
Chronic kidney disease is characterised by a set of div-
erse pathological process related with atypical kidney 
function and progressive turn down in glomerular fil-
tration rate <60mL/min/1.73m² for 3 months or more 
with remaining glomerular filtration rate less than 
30%, irrespective of the primary cause. 
 
Rational of this Study 
1. This study purpose guideline as patients with chr-

onic kidney disease show raised levels of CRP whi-
ch is a prognostic and diagnostic marker for these

patients. 

2. This study may lead to develop therapeutic mea-
sures after assessing the severity of CKD in pati-
ents. 

3. This study leads to batter prognostic effect in CKD 
children as the disease is progressive in nature. 

 
Objectives 
The objective of this study was to determine the extent 
of inflammation and the relation of CRP and albumin 
with each other. 
 
MATERIAL AND METHOD 
It is a descriptive hospital based study done at chil-
dren’s hospital Lahore, comprising a total of 78 CKD 
patients over a period of six months. Sample size is 
calculated using the following formula: 
 

n = Z2P(1 – P) 

d2 
 

n = 1.96)20.053(1 – 0.053) 

(0.05)2 

=78 
Where n  = sample size 
 z  = statistic for a level of confidence 

(1.96 for 95% confidence interval) 
 p  = prevalence or proportion taken as 

5.3%.2 
 d  = precision (5% = 0.05) 

 

 The inclusion criteria for the study were as follows: 
patients younger than 16 year of age, male or female, 
diagnosed with chronic kidney disease and having dia-
lysis on regular basis since at least last 3 months. Pat-
ients were excluded if they were more than 16 year of 
age, unwilling to participate in this study, clinically un-
stable, patient those with tumors and other inflamma-
tory conditions like diabetes, rheumatoid arthritis etc. 
or taking immunosuppressive drugs. 

 The average age was 11.8 years with a standard 
deviation of ± 3.06 years (range between 4-6 years). 
The blood sample of CKD patients were collected using 
performa and CRP was done by agglutination method 
giving a mean of about 21.77 with 16.44 ± SD. The nor-
mal range for CRP is < 6 mg/L. The measurement of 
albumin was done with colorimetric assay with end 
point method on Hitachi MODULAR-P using rerun 
function. The color intensity is directly proportional to 
the amount of albumin. 
 
Statistical Analysis 
statistical analysis was done with IBM SPSS version 
22. All results are given in mean ± SD. The correlation 
of CRP and Albumin was done using Pearson’s correla-
tion test, and a p-value of <0.05 was considered to be 
significant. 
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RESULTS 
Chronic kidney disease (CKD) and renal failure (RF) 
are recognised as significant problems for almost of 
the last 2 centuries. Chronic kidney disease has emer-
ged as a serious public health problem especially in 
developing countries. A total of 78 patients 59 (75.6%) 
were males and 19 (24.4%) were females, with a male 
to female ratio of 3:1 (table 1). The average age was 
11.8 years with a standard deviation of ± 3.06 years. 
The minimum and maximum ages were 4.00 years and 
16.00 years respectively. Mostly children were more 
than 6 years (table 2). 
 
Serum CRP Levels in CKD Patients 
Serum CRP levels were high as compare to the normal 
value which is 6 mg/L in these patients with a mean 
value of about 21.77 with 16.44 ± SD (Table 3). 
 
Serum Albumin Levels in CKD Patients 
Serum albumin levels in these patients were found 
below normal range giving a mean value of 3.06 with 
1.07 ± SD (table 4). 
 
Correlation of CRP and Albumin in CKD 
Patients 
In chronic kidney disease CRP and albumin are very 
closely related to each other, as the level of CRP incre-
ased the albumin goes on decreasing due to inflamma-
tion and decreased synthesis by liver. There was a sig-
nificant correlation between serum albumin and CRP 
giving a p-value of less than 0.0001 (table 5). 
 
Table 1: Distribution of male and female patients in 

study population. 
 

 Frequency Percentage (%) 

Male 59 75.6% 

Female 19 24.4% 

Total 78 100% 

 

The male to female ratio is 3:1. 
 
Table 2:  Distribution of age in study population. 
 

Statistics Age in Year(s) 

Mean 11.08 

Standard deviation 3.06 

Minimum 4.00 

Maximum 16.00 

 

Majority patients were more than 6 years of age. 
 Serum CRP levels were raised in CKD patients wh-
ich is a strong predictive marker for inflammation. 

Table 3:  Serum levels of CRP in CKD patients. 
 

 CRP (mg/L) 

Mean 21.77 

Standard deviation 16.44 

 
Table 4:  Serum levels of albumin in CKD patients. 
 

 Albumin (g/dl) 

Mean 3.06 

Standard deviation 1.07 

 
 Low serum albumin levels are indicators of inflam-
mation and albumin loss in urine. 
 
Table 5: Correlation of CRP and Albumin in CKD 

patients. 
 

 r (correlation) p-value 

CRP 1 < 0.0001 

Albumin -0.459 <0.0001 

 
 A p-value of less than 0.05 is significant and indi-
cates the correlation of two variables significant. 
 
DISCUSSION 
Chronic kidney disease has turned into a very grave 
and lethal health problem in both developed and in de-
veloping countries. In adult population there are mo-
mentous data is accessible regarding CKD but in chil-
dren a little is known due to limited resources. Greater 
part of our study presented after 6 years of age. There 
was a high proportion of males (M:F ratio 3:1) which is 
in agreement to the study conducted by S. Jamro et al. 
Our children had more growth retardation as compa-
red to Belts and Margrath Study. This may be due to 
delayed diagnosis and more dominance of malnutrit-
ion in wide-ranging population of our country. 
 Albumin is a negative acute-phase immediate pro-
tein and its fusion is actively concealed as a part of res-
ponse to inflammation.10 Most of the children on dialy-
sis have albumin levels that lie within the typical ran-
ge. A lot of have albumin levels that lie below normal. 
Children with normal renal function may drop albu-
min in the urine. Their body retort by increasing the 
speed of albumin synthesis, although this reaction is 
insufficient to regularize serum albumin levels.11 
 Hypoalbuminemia is a familiar marker for morbi-
dity and mortality in CKD population. Lowrie and Lew 
renowned a linear raise in death rate with waning ser-
um albumin levels at the beginning of dialysis in addi-
tion to during the route of preservation of dialysis.12 
Serum albumin concentration is an indicator for nut-
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rition, inflammation plasma volume. Serum albumin is 
commonly considered a dietary marker and has been 
revealed to predict results in CKD children which is in 
concordant with a study conducted by Stienman in 
2000.13 
 There is rising indication that it may be more 
associated chronic inflammation than to dietary status. 
The reported relationship between hypoalbuminemia 
and death may be due to inflammation more willingly 
than to poor nutritional ingestion.14 Therefore hypoal-
buminemia is not merely a marker of starvation but 
also reveals inflammation and co-morbidity, therefore 
its usual estimation is very vital in CKD children.15 
 CRP protein kindles tissue factor production and 
neutrophil aggregation. The propensity to coagulation 
might point to a direct payment of CRP to death. In 
our study, we generalized that a large part of children 
had high serum CRP levels (≥ 10 mg/L). The presence 
of raised CRP in a major number of CKD children pro-
ve the survival of chronically activated acute phase re-
actant. 
 Current data from CKD children also demonstra-
ted high CRP levels have considerable connection with 
hypoalbuminemia, undernourishment, increased mor-
bidity and transience in CKD patients3 which is in ag-
reement with our study. Bergstrom et al., were first to 
illustrate that raised CRP was a strong interpreter of 
mortality. Owen and Lowrie in 2001 demonstrated the 
relationship between CRP and nutritional statistics 
which is also in agreement with our study.16 
 In conclusion this study shows that elevated CRP 
and reduced levels of albumin are the main predictive 
markers of inflammation in CKD patients. They both 
are associated with each other and showed a strong 
relation as the level of CRP increased the albumin goes 
on decreasing due to the effect of pro-inflammatory 
cytokines. It is also noted that reduced levels of 
albumin also a marker for malnutrition. 
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